
From: O"donnell, James
To: Brochi.Jean@epamail.epa.gov; McLeod, Lynn
Cc: Joseph.Salvatore@ct.gov
Subject: RE: DRAFT Eastern LIS ZSF Presentation for Next Week"s Interagency Meeting
Date: Thursday, January 03, 2013 12:10:42 PM
Attachments: LIS_SEIS_POplanJan8th2013_JOD.pdf

Colleagues:  Here is a draft of the presentation. I need to expand the model discussion a
little but I thought you wanted time to review it before we discuss it. I will finish it today
after you have provided feedback.
 
Jim
 

From: Brochi.Jean@epamail.epa.gov [mailto:Brochi.Jean@epamail.epa.gov] 
Sent: Thursday, January 03, 2013 10:07 AM
To: McLeod, Lynn
Cc: O'donnell, James; Joseph.Salvatore@ct.gov
Subject: Re: DRAFT Eastern LIS ZSF Presentation for Next Week's Interagency Meeting
 

Hi Lynne, 

YES, ... , this looks good and is what I had in mind

 
 

thanks .. we will discuss further on the call. thanks

Jeannie Brochi
Biologist
US EPA - New England 
5 Post Office Square, Suite 100
Mail Code OEP06-1
Boston, MA 02109-3912
Tel: (617) 918-1536 Fax: (617) 918-0536

"We make a living by what we get, but we make a life by what we give" ----- 
Winston Churchill 

"McLeod, Lynn" ---01/03/2013 09:55:58 AM---All: I am still working on some of the figures; however,
here is where the presentation stands as of

From: "McLeod, Lynn" <mcleod@battelle.org>
To: "O'donnell, James" <james.odonnell@uconn.edu>, Jean Brochi/R1/USEPA/US@EPA, "Joseph.Salvatore@ct.gov"
<Joseph.Salvatore@ct.gov>
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Recent Physical Oceanography Data UpdateRecent Physical Oceanography Data Update
and 


Observation and Model PlansObservation and Model Plans


James O’Donnell


University of ConnecticutUniversity of Connecticut







Overview
1. Bottom Stress and circulation are central to the site 


designation process. 


) C id ti f ll ibl it i l ibl ifa) Consideration of all possible sites is only possible if 
models are used to “interpolate” between the limited 
location and times data is available.


b) A well tested model requires data for evaluation. 


2. Summary of the data required to predict the range of 
i l i d b d h h hcirculation and bottom stresses expected throughout the 
ZSF.


3. Summary of data available3. Summary of data available


4. Observation Plan


5. Modeling plans







2. Summary of data needs – controlling factors.2. Summary of data needs  controlling factors.


1. Circulation in the ZSF is driven by tides, density variations y , y
and winds. 


2. Bottom stress if determined by circulation and waves.  


3. Waves are generated by wind.


4. We want to know the circulation and stress during normal 
conditions (for each season) and for extreme conditionsconditions (for each season) and for extreme conditions.







3. What is available ?3. What is available ?


• Three great resources:


1. Woods Hole Group (201). Long Island Sound Dredged Material Management Plan (DMMP) 
Phase 2 Literature Review Update  June 2010, Prepared for U.S. Army Corp of Engineers, 
Contract No. W912WJ‐09‐D‐0001‐TO‐0022


2. O'Donnell, J., R. E. Wilson, K. Lwiza, M. Whitney, W. F. Bohlen, D. Codiga, T. Fake, D. 
Fribance, M. Bowman, and J. Varekamp (2013). The Physical Oceanography of Long Island 
Sound. In Long Island Sound: Prospects for the Urban Sea. Latimer, J.S., Tedesco, M., 
Swanson, R.L., Yarish, C., Stacey, P., Garza, C. (Eds.), 2013 (Elsievier, In press).


3. Codiga, D. L. and David S. Ullman (2010). Characterizing the Physical Oceanography of 
Coastal Waters Off Rhode Island, Part 1: Literature Review, Available Observations, and A 
Representative Model Simulation 
(http://seagrant.gso.uri.edu/oceansamp/pdf/appendix/02‐PhysOcPart1‐OSAMP‐
CodigaUllman2010.pdf.)


• And our Task 2 report







4. Summary of data needs – variables4. Summary of data needs  variables


1. Sea level at the edge of the shelf to force tides and the 
interior of the model domain to check it.


2. Wind over the ocean to force the circulation and waves.
3. Solar radiation to force temperature variations.
4. River discharge measurements to force variations in salinity.
5 Salinity and temperature measurements at boundaries to5. Salinity and temperature measurements at boundaries to 


prescribe conditions and in the interior to check predictions.
6. Current measurements to evaluate the model predictions
7 Wave measurements to evaluate the model predictions7. Wave measurements to evaluate the model predictions
8. Bottom stress measurements to evaluate the model 


prediction







Sea LevelSea Level


http://tidesandcurrents.noaa.gov/geo.shtml?location=Bridgeport







Wind‐data


MARACOOS.ORG


http://www.ndbc.noaa.gov/







Wind‐ AnalysesWind Analyses


Forecast from http://www.nco.ncep.noaa.gov/pmb/nwprod/analysis/
Viewer:   http://maracoos.org







Seasonal variation in Wind


0.2


0 1


-0.05


0


0.05


0.1


0.15


ea
st


 w
in


d 
st


re
ss


 (N
/m2 )


05/15/10 05/29/10 06/12/10 06/26/10 07/10/10 07/24/10 08/07/10 08/21/10 09/04/10 09/18/10 10/02/10 10/16/10 10/30/10 11/13/10 11/27/10
-0.2


-0.15


-0.1


C
LI


S
 


0 2


-0.05


0


0.05


0.1


0.15


0.2


rt
h 


w
in


d 
st


re
ss


 (
N


/m2 ))


05/15/10 05/29/10 06/12/10 06/26/10 07/10/10 07/24/10 08/07/10 08/21/10 09/04/10 09/18/10 10/02/10 10/16/10 10/30/10 11/13/10 11/27/10
-0.2


-0.15


-0.1


C
LI


S
 n


or







RadiationRadiation
DATA


WLIS







River Discharge (water level)River Discharge (water level)


http://maps.waterdata.usgs.gov/mapper/index.html?state=ct


USGS i t i l t k if l l/fl M t f h t i th hUSGS maintains a large network if level/flow gauges. Most freshwater arrives through a 
few (~10) source and we will focus effort on these.







Seasonal Variability in River DischargeSeasonal Variability in River Discharge







Figure 11. 
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Salinity & temperature
‐ship Profiles from CTDEP. LISICOS & RESLIS
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JNS4: April 23‐25 2001 JNS8: Nov 26‐27 2001


Salinity & temperature
Ship Profiles – FRONT program


JNS4: April 23 25, 2001 JNS8: Nov 26 27 2001







Salinity & temperature, All Profiles in BIS‐RIS, 
from Codiga and Ullman 2010from Codiga and Ullman, 2010. 







Salinity & temperature, 
from Buoys. 


ELIS


USGS Level,
salinity, temp


NOAA 
NL Level


CLIS


NOAA
Montauk
Level


USACE
CDIP


S‐salinity,  T‐temperature,  DO‐dissolved oxygen (membrane sensor), 


O‐dissolved oxygen (optical  sensor),  CH‐chlorophyll (RFU only)


CLIS Water ELIS water


Year SFC MID BTM SFC MID BTM
2012 S,T,CH,O ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐


2011 S,T,CH,O ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐


2010 S,T,CH,O ‐‐‐ ‐‐‐ S,T,DO ‐‐‐ ‐‐‐


2009 S,T,CH,O ‐‐‐ ‐‐‐ S,T,DO ‐‐‐ ‐‐‐


2008 S,T,DO ‐‐‐ ‐‐‐ S,T,DO ‐‐‐ ‐‐‐


2007 S,T,DO ‐‐‐ ‐‐‐ S,T,DO ‐‐‐ ‐‐‐


2006 S,T,DO ‐‐‐ ‐‐‐ S,T,DO ‐‐‐ ‐‐‐


2005 S,T,DO S,T,DO S,T,DO S,T,DO ‐‐‐ S,T,DO


2004 S,T,DO S,T,DO S,T,DO S,T,DO ‐‐‐ S,T,DO


2003 S,T,DO S,T,DO S,T,DO S,T,DO ‐‐‐ S,T,DO


2002 S,T,DO S,T,DO S,T,DO S,T,DO ‐‐‐ S,T,DO


2001 ‐‐‐ ‐‐‐ ‐‐‐ S,T,DO ‐‐‐ S,T,DO


2000 ‐‐‐ ‐‐‐ ‐‐‐ S,T,DO ‐‐‐ S,T,DO


1999 ‐‐‐ ‐‐‐ ‐‐‐ S,T,DO ‐‐‐ ‐‐‐







Currents: HF RADAR Vectors in BIS
2002 ‐ 2012







Currents: Lagrangian Drifter Data from BIS


GPS Drifter Tracks
Dec 2002
March 2003March 2003
August 2004


White region 
represents where 
CODAR 
observations are 
obtained more than 
10% of the time


20







Currents from Ship Surveys: 
RESLIS and NL‐OP Ferrryy
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Currents from Moorings
LISICOS, From Bennett et al. 2010


SAMP


RI SAMP, From Grilli et al, 2011







NOAA 2010 Current Meter
(ADCP) i A il J l(ADCP) moorings April ‐July







Waves


ELIS


USGS Level,
salinity, temp


NOAA 
NL Level


CLIS


NOAA
Montauk
Level


USACE
CDIP


Level







Bottom Stress – no measurementsBottom Stress  no measurements







SummarySummary


• No StressNo Stress


• Waves only at CLIS buoy ZSF


h S d i i i d i i S• No North‐Sound variation in density in LIS


• No hydrography or current profile 
measurements in BS‐RIS


• Seasonal variations in wind & wave and river 
discharge are substantial.







5. Proposal for Observations5. Proposal for Observations


• October‐March have frequent high winds from NE q g


• Wind forcing is less in May‐Sept


• River Flow is high Mar‐May and below average the rest of the 
year


• Need current, wave and stress measurement in a range of 
locations in each forcing regimelocations in each forcing regime.


– Windy, low flow (Feb‐March)


– Windy High Flow (April‐May)– Windy High Flow (April‐May)


– Calm, below average flow (June‐July)







Moored 
Inst.


CTD 
Profile







From Rhode Island Ocean Special Area Management Plan, Chpt 7.:Shipping density







Bottom InstrumentationBottom Instrumentation
1. Upward looking RDI  ADCP to 


measure profile (1‐0.5m 
resolution) of current and wave 
statistics


2. Downward looking Nortek ADCP 
with 5cm resolution bottom to 
75cm to measure stress and75cm to measure stress and 
acoustic backscatter intensity


3. CTD to measure salinity, 
temperature and bottom pressure


4 O i l b k 2 d 84. Optical backscatter at .2 and .8 m 
to infer SPM concentrations







Profiling Instrumentationg
1. Hull mounted ADCP to survey 


current patterns
2. CTD to measure salinity, 


temperature and pressuretemperature and pressure
3. OBS 3+, optical backscatter to 


infer SPM concentrations 
4. Water sampler for SPM 


concentration calibrations
5. LISST‐100 to measure particle size 


spectra
6 AC9 Optical absorption spectra for6. AC9 Optical absorption spectra for 


discriminating organic and 
inorganic material







Model ‐ FVCOMModel  FVCOM
NECOFS grid and UConn‐subgrid


FVCOM will be used to simulate the 
circulation and wave height andcirculation and wave height and 
period distributions.


This is a well established code and 
h b i l d i LIS


Huichan Lin  12/14/11


has been implemented  in LIS 
already.


It  is nested inside the UMass 
Dartmouth Regional Model.  


Challenges are to get hydrography 
variability correct in the ZSF domainvariability correct in the ZSF domain 
and wave model implemented and 
assessed.







Cc: "Hunt, Carlton" <huntc@battelle.org>, "Lefkovitz, Lisa F" <LEFKOVITZL@battelle.org>, "McLeod, Lynn" <mcleod@battelle.org>
Date: 01/03/2013 09:55 AM
Subject: DRAFT Eastern LIS ZSF Presentation for Next Week's Interagency Meeting

All:

I am still working on some of the figures; however, here is where the presentation stands as of this morning for next
Tuesday’s meeting. We will also be providing a handout of Tables 1 and 2 from the original ZSF report which have
the applicable MPRSA Regulations. 

Carlton and Lisa will be on the call this afternoon to discuss.

Lynn McLeod, PMP
Environmental Solutions
Office 781.952.5381 Fax 614.458.6899 Mobile 781.424.2609
mcleod@battelle.org
Battelle 397 Washington Street, Duxbury, MA 02332

This message is intended only for the use of the individual or entity to which it is addressed, and may contain information that is privileged, confidential
and/or otherwise exempt from disclosure under applicable law. If the reader of this message is not the intended recipient or the employee or agent
responsible for delivering the message to the intended recipient, any disclosure, dissemination, distribution, copying or other use of this
communication or its substance is prohibited. If you have received this communication in error, please return to the sender and delete from your
computer system. 

(See attached file: Eastern LIS ZSF Presentation at CTDOT Interagency Meeting 1 8 13.pdf)
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